Effects of the amounts of dirty materials and the numbers of microorganisms adhering to antimicrobial socks treated with modified metal ions (Cu2+ or Zn2+ ) were investigated. Correlation coefficient values between the dirty materials (ammonium nitrogen, Cl-, KMnO4 consuming substances, and total organic materials) and the bacterial numbers on control socks were respectively 0.898, 0.892, 0.939, and 0.921, suggesting a high correlation. In the meantime, those of antimicrobial socks were 0.572, 0.680, 0.491 and 0.559, respectively. Low values were also found in the fungal numbers. These results suggest that the antimicrobial socks treated with metal salts would contribute to decreasing the bacterial numbers adhering to them.
Textiles become dirty after repeated use, and may even become malodorous. This condition is not suitable for textile hygiene and the wearer may experience a decreased sense of comfort due to the lowered performance of the textiles. In addition, the wearer might even begin to feel uncomfortable on wearing these textiles (Mizunoue and Iwasaki, 1986; Wada, 1962 Wada, , 1963a Wada, , and 1963b . To maintain fabric performance, fabrics treated with antibacterialdeodorant finishing have become widely used.
Sanitation would be enhanced if antibacterial socks, sheets, and the other antibacterial goods were used in the places such as hospitals and care centers.
In a previous paper (Nakashima et al., 2001a) , we prepared antibacterial socks treated with metal salts and their antibacterial activity was compared with that of commercially available antibacterial-deodorant socks.
Many reports about the activity of the antibacterial fabrics were found (Akeson and Cooper, 1967; lsquith et al., 1972; Lee et al., 1999; Payne, 1997; Seong et al., 1999; Sherrill, 1956; Sun and Xu, 1998; Vigo et al., 1999) . However, there was little reported on the effect of dirty materials and microorganisms on the antibacterial activity of antibacterialdeodorant fabrics after being used (Mizuoue, 1972; Nakashima et al., 1987; Yuge, 1961; Yuge et al., 1963) . This paper is concerned with the amounts of dirty materials and the numbers of microorganisms adhering to cotton socks treated with metal ion such as Cu2+ or Zn2+ and their effect on the antimicrobial activity.
Samples no.1-12 were commercial antimicrobialdeodorant socks which were blended cotton, acrylic, for the metal salts, respectively. The control socks used were blended cotton, acryl, and polyurethane for no.
1-1-and cotton 100% socks for no.13 --4.
were about 1000 times smaller than those of our test results. These differences might be based on the difference of test season. Namely, Mizunoue performed the above test from October to December. We performed the test in August. The growth of microorganisms during the summer season is considerably larger than that during the other seasons (Nakashima, unpublished data, 1990) . Nishide (1985) also reported that the numbers of the microorganisms were increased by the wearing of clothes during the hot season. Then, the wearing of fabrics in the summer season would promote the growth of bacteria. Figure 1 shows the relationship between the bacterial numbers and the amounts of NH4-N, Cl-, KMnO4 consuming substances, and TOM in the control and the antimicrobial socks. According to an increase of bacterial numbers, the amounts of NH4 -N, KMnO4 consuming substances, and TOM were increased. tween the dirty materials such as proteins and the growth of bacteria in the test fabrics. Furthermore, this result would support our previous reports (Nakashima et al., 1987 and 1991) . Figure 2 shows the relationship between the numbers of fungi and the amounts of NH4-N, KMnO4 consuming substances, and TOM in the control and the test socks. Correlation coefficient values between the numbers of fungi and the amount of dirty materials such as NH4-N, Cl-, KMnO4 consuming substances, and TOM in the control socks were respectively 0.573, 0.578, 0.652 and 0.581, and those values in the test socks were 0.372, 0.336, 0.394 and 0.399, respectively.
The degree of growth of fungi for 7 h was smaller than that of bacteria. Then, the low correlation coefficient values on the control and the antibacterial socks would be based on the insufficient growth of fungi for the incubation times to the test socks. 
